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(57) ABSTRACT

A pressure-regulating arrangement includes a main line
through which a flow can pass from an intake to an output and
in which an adjustable nozzle is arranged. The pressure-
regulating arrangement further includes a pressure-regulating
valve having a pressure connection which is connected to the
main line downstream of the nozzle. A valve body of the
pressure-regulating valve is movable from a basic position in
anopening direction to increase an outlet pressure of an outlet
connection. A first pressure which is tapped off from the main
line upstream of the nozzle acts in the opening direction. The
outlet pressure and a second pressure, which is tapped off
from the main line downstream of the nozzle, act in a closing
direction, which is opposed to the opening direction, in order
to reduce the outlet pressure.

8 Claims, 5 Drawing Sheets
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1
PRESSURE-REGULATING ARRANGEMENT
WITH A PRESSURE-REGULATING VALVE
AND HYDRAULIC CIRCUIT THEREFOR

This application claims priority under 35 U.S.C. §119 to
patent application no. DE 10 2011 122 366.9, filed on Dec.
23,2011 in Germany, the disclosure of which is incorporated
herein by reference in its entirety.

BACKGROUND

The disclosure relates to a pressure-regulating arrange-
ment with a pressure-regulating valve according to the
description below and to a closed hydraulic circuit with a
pressure-regulating arrangement of this type.

In the case of pressure-regulating valves, an outlet pressure
of an outlet connection is intended to be adjusted and, for
example, kept constant even under a variable inlet pressure of
an inlet connection. For this purpose, a valve body of the
pressure-regulating valve requires a control surface which is
acted upon by the outlet pressure and at which the outlet
pressure acts upon the valve body counter to a spring in the
direction of reducing a flow opening from the inlet connection
to the outlet connection. In this case, the flow opening can be
regarded as an adjustable restrictor. Of course, regulation is
undertaken only if the inlet pressure is greater than the
adjusted outlet pressure.

Furthermore, pressure-regulating valves are known, in
which, in addition to the connection to the inlet pressure, the
outlet connection can also be relieved to a tank connection.
The outlet pressure can therefore be actively reduced even if
said outlet pressure rises above the regulating pressure for
whatever reason. For this purpose, the valve body is centered
in a central regulating position and can be moved in a first
direction in order to reduce the outlet pressure and in an
opposite direction in order to increase said outlet pressure.
The two different valves may also be linguistically delimited
from each other by only the valve with the possibility of
connecting the regulating outlet to the tank being referred to
as a pressure-regulating valve, and the valve without this
possibility being referred to as a pressure-reducing valve.

It is known from the applicant’s product information RA
92003-A/03.09 or RA 92003-A/06.09 to use pressure-regu-
lating valves of this type for regulating an adjusting pressure
which is used to adjust a main pump, the suction volume of
which is adjustable, of a closed circuit. For this purpose, an
above-described pressure-regulating valve is connected on
the inlet side to a feed line into which feed pressure medium
is conveyed by a feed pump coupled to the main pump. An
orifice plate is arranged in the feed line, through which the
feed pressure medium passes, at which a variable pressure
drop arises depending on the rate of feed pressure medium
passing therethrough. The valve body of the pressure-regu-
lating valve—in addition to the above-described action there-
upon by the adjusting pressure to be regulated and by the
spring or the springs—is acted upon in the opening direction
by the pressure upstream of the orifice plate and in the closing
direction by the reduced feed pressure downstream of the
orifice plate. Therefore, a rotational-speed-dependent outlet
pressure at the pressure-regulating valve and therefore a rota-
tional-speed-dependent adjusting pressure for an adjustable
main pump are produced and regulated via pressure-regulat-
ing arrangements of this type, since the feed pump is conven-
tionally a fixed displacement pump, and therefore the rate of
the feed pressure medium which said pump conveys depends
on the rotational speed of said pump and therefore on the
rotational speed of the main pump.
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A disadvantage of regulating an outlet pressure via pres-
sure-regulating arrangements of this type is that, due to the
orifice plate, there is a fixed dependency of the outlet pressure
on the rotational speed of the variable displacement pump.

In the event of use of the rotational-speed-dependent con-
trol of a variable displacement pump, a certain dependency of
the adjusting pressure on the rotational speed is not the most
suitable for all of the operating ranges and in particular not for
all uses of the variable displacement pump. For different uses,
orifice plates having different flow cross sections are there-
fore also used.

By contrast, the disclosure is based on the object of pro-
viding a pressure-regulating arrangement with a pressure-
regulating valve, in which the dependency of the outlet pres-
sure on the volumetric flow of a main line supplied on the inlet
side and the characteristic of the outlet pressure can be
changed and also readjusted depending on the volumetric
flow. This objectis achieved by a pressure-regulating arrange-
ment with the features described below.

With regard to a hydraulically closed circuit with a pres-
sure-regulating valve which serves for the rotational-speed-
dependent control of a variable displacement pump, it is the
object to be able to adapt the components of the closed circuit
to the requirements of different use situations in a simple
manner. This object is achieved by a circuit with the features
described below.

SUMMARY

The pressure-regulating arrangement according to the dis-
closure has a main line through which a flow can pass from an
intake to an output and in which a nozzle or orifice plate or
restrictor is arranged. Furthermore, the pressure-regulating
arrangement has a pressure-regulating valve with a pressure
connection, a tank connection and a regulating connection.
The pressure connection is connected to the main line pref-
erably downstream of the nozzle. An outlet pressure in the
regulating connection is adjustable via the pressure-regulat-
ing valve, wherein said outlet pressure is connected to the
inlet connection via a valve body of the pressure-regulating
valve in order to increase the outlet pressure. A first pressure
which is tapped off from the main line upstream of the nozzle
acts on the valve body of the pressure-regulating valve in the
direction of said connection. The outlet pressure and a second
pressure which is tapped off from the main line downstream
of the nozzle act in the direction of closing the connection
between the pressure connection and the regulating connec-
tion and in the direction of connecting the regulating connec-
tion to the tank connection. In this case, the nozzle or orifice
plate or restrictor is adjustable. The dependency of the outlet
pressure on the volumetric flow of the main line—or charac-
teristic of the outlet pressure in dependence on the volumetric
flow—can therefore be changed and readjusted.

In a particularly preferred development of the pressure-
regulating arrangement according to the disclosure, the valve
body is precentered in a basic position by a spring arrange-
ment. Starting from said basic position, a connection for the
pressure connection to the regulating connection can be
opened in the opening direction and a connection from the
regulating connection to the tank connection of the pressure-
regulating valve can be opened in the closing direction.

In this case, it is simple in terms of the device if the spring
arrangement has precisely one spring, the two end sections of
which are carryable along and movable by the valve body.
The prestressing of the spring can be adjustable by means of
a thread. It is therefore possible to establish from which
pressure differential via the orifice plate the regulation of the
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outlet pressure begins, and therefore the characteristic of the
dependency of the outlet pressure is displaceable by the pres-
sure differential via the orifice plate.

In a particularly preferred development of the pressure-
regulating valve, the valve body is a stepped piston. A first
control surface, which is acted upon by the first pressure, and
afirst control pressure space are formed in the region of a first
end section of the stepped piston. A second control surface,
which is acted upon by the second pressure, and a second
control pressure space are formed in the region of a second
end section of the stepped piston. The two control surfaces
can be assembled from individual partial surfaces which are
arranged at different points of the particular end section and
together produce an effective control surface. An annular
surface which is acted upon by the outlet pressure is arranged
between the two end sections.

In a preferred, compactly configured development of the
pressure-regulating arrangement according to the disclosure,
the main line can be formed as a channel in a housing of the
pressure-regulating arrangement.

In a preferred embodiment, a parallel section of the main
line runs approximately parallel to the stepped piston. The
nozzle can then be arranged in an approximately right-angled
bend at the end of the parallel section, as viewed in the
direction of flow, and can be formed there by the overlapping
of two passage openings which are movable with respect to
each other.

The first passage opening can be provided on the housing
and the second passage opening can be formed in a circular
cylindrical adjusting part which is rotatable about an axis of
rotation running approximately at a right angle to the parallel
section.

The edges of the two passage openings are then theoreti-
cally arranged on a common circular cylindrical surface and
virtually on circular cylindrical surfaces which are directly
adjacent to one another.

In order to adjust the diameter of the nozzle and therefore
of the pressure drop via the at a given volumetric flow, the
circular cylindrical adjusting part can be rotatable manually.
This provides a simple possibility in terms of device for
changing the characteristic of the outlet pressure via the volu-
metric flow. For this purpose, the end side of the adjusting part
can have a receptacle for a tool.

In a preferred refinement of the valve body, the first control
surface and the second control surface are much larger than
the annular surface.

An outside diameter of the annular surface and the diam-
eters of the first control surface and of the second control
surface are preferably the same size. The ratio of an inside
diameter of the annular surface to the outside diameter may be
10/11.

The second control surface is preferably connected via a
longitudinal bore of the stepped piston to at least one radial
bore—preferably a bore star—of the stepped piston. The
radial bore or the bore star is arranged between the first
control surface and the annular surface.

In the development of the pressure-regulating arrangement
according to the disclosure with the possibility of an active
reduction of pressure by connection to the tank connection, it
is preferred if the annular surface is surrounded by an outlet
pressure space formed in a housing of the pressure-regulating
arrangement. In this case, a tank pressure space formed in the
housing is formed between the second control pressure space
and the outlet pressure space and is connected—for example
via a tank channel—to the tank connection.

20

25

40

45

4

In a compactly configured pressure-regulating arrange-
ment, the main line with the nozzle and the pressure-regulat-
ing valve are arranged in a common housing.

The closed hydraulic circuit according to the disclosure has
avariable displacement pump to which two working lines are
connected, wherein pressure medium can be conveyed in
each case into the working line conducting low pressure via a
feed line by a constant feed pump coupled mechanically to the
variable displacement pump. In this case, an above-described
pressure-regulating arrangement is provided, the main line of
which forms a section of the feed line, and the regulating
connection of which is connected to an adjusting device of the
variable displacement pump. Adaptation to different require-
ments is possible by adjustment of the opening cross section
of'the nozzle and therefore of the pressure drop at the nozzle.

In order to adjust the nozzle, the circular cylindrical adjust-
ing part can be rotatable electrically. The characteristic of the
outlet pressure can therefore be readjusted or changed via the
volumetric flow during the operation of the pressure-regulat-
ing arrangement according to the disclosure in dependence on
an operating state of the variable displacement pump.

A pressure cutting-off device is preferably connected to an
adjusting pressure line which connects the outlet connection
of'the pressure-regulating device to the adjusting device. Said
pressure cutting-off device can be used to limit the adjusting
pressure of the adjusting pressure line in dependence on the
high pressure of the corresponding working line in such a
manner that a certain high-pressure level is not exceeded.

In an advantageous refinement, the pressure cutting-off
device has a pressure cutting-off valve which is connected to
the two working lines via a shuttle valve—preferably via
respective control pressure lines.

BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary embodiment and a use example of the pres-
sure-regulating arrangement according to the disclosure are
described in detail below with reference to the drawings, in
which

FIG. 1 shows a circuit diagram of the exemplary embodi-
ment of the pressure-regulating arrangement according to the
disclosure,

FIG. 2 shows a diagram of the outlet pressure in depen-
dence on the volumetric flow to the exemplary embodiment of
the pressure-regulating arrangement according to the disclo-
sure,

FIG. 3 shows a first section through the physical exemplary
embodiment of the pressure-regulating arrangement accord-
ing to the disclosure,

FIG. 4 shows a second section, which lies parallel to the
first section, through the exemplary embodiment,

FIG. 5 shows a third section, which runs perpendicularly to
the two other sections, through the exemplary embodiment,
and

FIG. 6 shows a detail of an exemplary embodiment of a
closed hydraulic circuit with the pressure-regulating arrange-
ment according to the disclosure.

DETAILED DESCRIPTION

FIG. 1 shows a circuit diagram of the exemplary embodi-
ment of the pressure-regulating arrangement according to the
disclosure. Said pressure-regulating arrangement has a main
line 1 through which a pressure medium passes with a vari-
able volumetric flow in the direction of an arrow 2. In this
case, an adjustable nozzle 4 is arranged in the main line 1. A
pressure connection 6 of a pressure-regulating valve 8 is
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arranged in the direction of flow downstream of the nozzle 4.
The flow can pass through the pressure-regulating valve 8
from the pressure connection 6 to an outlet connection (regu-
lating connection) A, wherein an outlet pressure p, at the
regulating connection A is regulated by the position of a
continuously adjustable stepped piston 12. In this case, the
stepped piston 12 is acted upon in accordance with the basic
principle of a pressure-decreasing valve by the outlet pressure
p, in the direction of closing the fluidic connection between
the pressure connection and the regulating connection. A
pressure p, which is tapped off at the main line 1 downstream
of'the nozzle 4 and is conducted to the stepped piston 12 via
a second control line 14 likewise acts in the closing direction.
By contrast, a pressure p; which is tapped off at the main line
1 upstream of the nozzle 4 and is conducted to the stepped
piston 12 via a first control line 16 acts on the stepped piston
12 in an opening direction of the abovementioned connection.

The stepped piston 12 is prestressed in a central basic
position via a spring 18 acting counter to the opening direc-
tion and counter to the closing direction. Starting from the
basic position, the connection from the pressure connection 6
to the regulating connection A is opened in the opening direc-
tion. Starting from the basic position, a connection from the
regulating connection A to a tank connection T is opened in
the closing direction, and therefore the outlet pressure p , can
be actively reduced by the pressure-regulating valve 8.

The adjustable nozzle 4 produces a pressure drop p;-p, in
dependence on the volumetric flow in the main line 1. Said
pressure drop p,-p, influences the outlet pressure p,, of the
pressure-regulating arrangement or of the pressure-regulat-
ing valve 8. FIG. 2 shows a diagram of the outlet pressure p,
depending on the volumetric flow (compare arrow 2 in FIG.
1) in the main line 1. In this case, for three different diameters
of the adjustable nozzle 4, three correspondingly different
characteristics are plotted by way of example. A changed
characteristic of the pressure-regulating arrangement accord-
ing to the disclosure can therefore be selected via an adjust-
ment of the adjustable nozzle 4. In more precise terms, an
increase in the diameter of the adjustable nozzle 4 results in a
basically reduced pressure drop p,-p, at said nozzle, and
therefore an increase in the volumetric flow in the main line 1
causes a comparatively small increase in the outlet pressure
p.; at the outlet connection A while, conversely, a reduced
diameter of the adjustable nozzle 4 results, in the event of an
increase in volumetric flow in the main line 1, in an increased
pressure drop p,-p, at the nozzle 4 and therefore in a greater
increase in the outlet pressure p . It should also be pointed out
that the pressure p, customarily remains at a certain level
because of a connected pressure-limiting valve.

FIG. 3 shows a first sectional side view of the exemplary
embodiment of the pressure-regulating arrangement accord-
ing to the disclosure. In this case, components of the pressure-
regulating valve 8 are in particular shown in the sectional
plane shown while parts of the main line 1 can be seen in
transparent form downstream of the sectional plane. This is
explained in detail with respect to FIG. 4.

The stepped piston 12 (in FIG. 3) is accommodated in a
housing 20 so as to be longitudinally movable. In this case, the
stepped piston 12 is shown in the central basic position
thereof, in which the regulating connection A is not connected
either to the tank connection T or to the pressure connection
6 of the pressure-regulating valve 8. For this purpose, the
spring 18, which is designed as a compression spring, is in
contact by means of the two end sections thereof via two
spring plates with the stepped piston 12 and at the same time
with a journal 13 mounted on the housing at two different
locations and with two different directions of force. The
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spring 18 therefore acts via the upper spring disk in FIG. 3
counter to the opening direction (viewing the connection
between the pressure connection and regulating connection)
and via the lower spring plate in FIG. 3 counter to the closing
direction (viewing the connection between the pressure con-
nection and regulating connection) of the stepped piston 12.
In this case, in the region of the spring 18, a first control
pressure space R, is arranged on an end section of the stepped
piston 12 which is the upper section in FIG. 3, said control
pressure space acting in the opening direction of the stepped
piston 12 via a balanced, effective first control surface (sym-
bolized by a diameter arrow) A . A second control pressure
space R, is arranged on an end section of the stepped piston
12, the lower end section in FIG. 3, said control pressure
space acting in the closing direction of the stepped piston 12
via an end-side second control surface (symbolized by a
diameter arrow) A,. In this case, an outer edge of the second
control surface A, is formed via a ring 22 which, for instal-
lation reasons, is fastened to the stepped piston 12. In the
exemplary embodiment shown, the two control surfaces A,
and A, acting counter to each other are the same size and have,
for example, a diameter of 11 mm each.

In a central region of the housing 20 and of the stepped
piston 12, the regulating connection A is connected to the
stepped piston 12 via a radial channel and via a central outlet
pressure space 21. In more precise terms, an annular surface
A ,, the radial extent of which is 1 mm, is arranged in this
central region of the stepped piston 12. The outlet pressure p ,
acts in the closing direction of the stepped piston 12 via said
annular surface A .

A bore star having a plurality of radial bores 24 is arranged
between the central pressure space 21 and the first end section
of'the stepped piston 12, the upper end section (in FIG. 3), the
bore star being connected via a longitudinal bore 26 of the
stepped piston 12, the second control pressure space R, and
the channel 15 to the pressure connection 6. The pressure
connection 6 can be connected to the outlet pressure space 21
and therefore to the regulating connection A via the radial
bores 24. The further connection of the regulating connection
A to the tank connection T can be opened via an encircling
control edge of the stepped piston 12.

The first control pressure space R | is connected to the main
line 1 upstream of the adjustable nozzle 4 via the first control
line 16 (shown in FIG. 1 and in FIG. 5) while the second
control pressure space R, is connected to the main line 1
downstream of the adjustable nozzle 4 via the second control
line 14, which coincides with the channel 15, and via the
pressure connection 6.

FIG. 4 shows a second section, partly illustrated in trans-
parent form, through the exemplary embodiment of the pres-
sure-regulating arrangement according to the disclosure. The
latter is rotated in relation to the illustration according to FIG.
3 through 180 degrees about an axis running parallel to the
axis of the stepped piston 12. The main line 1 which runs in
the common housing 20 of the pressure-regulating arrange-
ment is illustrated in particular. The main line 1 has four
channel sections 1a, 15, 1¢, 1d through which the pressure
medium passes in the sequence mentioned. An approximately
right-angled bend of the main line 1 is provided in each case
between the two channel sections 1a and 154, on the one hand,
and between the two channel sections 15 and 1¢, on the other
hand. A first control connection 164 via which the first control
line 16 (compare FIGS. 1 and 5) is connected to the main line
1 is arranged in the region of the first bend between the
channel sections 1a and 15. The pressure connection 6, which
serves at the same time as a second control connection, is
arranged in the region of the channel section 1d on the outlet
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side. The second control pressure space R, (compare FIG. 3)
is connected to the main line 1 via the pressure connection 6.
The channel sections 1a, 15 and 14 are formed directly in
the housing 20 while the channel section 1¢ is formed as a
blind bore in an adjusting part 28. The latter is approximately
circular cylindrical and is rotatable about the longitudinal
axis or axis of rotation 30 thereof. The latter runs transversely
with respect to a longitudinal axis of the stepped piston 12.

The adjustable nozzle 4 is formed between the housing-
mounted channel section 15 and the rotatable adjusting part
28 or the channel section 1c formed in the latter.

Without the adjusting part 28, there would be a flow cross
section, which corresponds to the cross section of the channel
section 15, between the channel section 15 and the channel
section 1d. Said cross section can be considered to be a flow
cross section of a passage opening which is provided on the
housing and is bounded by the edge of the cut between the two
channel sections 15 and 1¢. When the adjusting part is used,
a flow of pressure medium from the channel section 15 into
the channel section 1d of the main line 1 is possible only via
the channel section 1¢, which is formed as a blind bore in the
adjusting part 28, and a passage opening 34 which passes in
the form of a radial bore through the wall of the adjusting part
28 and opens into the blind bore (also see FIG. 5). The
diameter of the passage opening 34 is smaller than the diam-
eter of the channel section 15, thus resulting in a maximum
flow cross section when the adjusting part 28 is in such a
rotational position that the passage opening 34 is completely
open with respect to the channel section 15. By rotation of the
adjusting part 28, the passage opening can be rotated changed
to a greater or lesser extent from overlapping with the channel
section 15. As a result, the size of the effective passage open-
ing between the channel section 16 and the channel section
1¢, and therefore the nozzle 4, can be adjusted. The flow cross
section of the nozzle is therefore determined in each case by
the area of the passage opening 34 that is open towards the
channel section 1.

In order to adjust the nozzle 4, a hexagon socket 32 which
is accessible from the outside is formed on the end side of the
adjusting part 28, and a tool can be inserted into said hexagon
socket—even during the operation of the pressure-regulating
arrangement according to the disclosure—in order thereby to
select a different characteristic (compare FIG. 2).

FIG. 5 shows a third section through the exemplary
embodiment of the pressure-regulating arrangement accord-
ing to the disclosure. The section runs perpendicularly to the
two sections from FIGS. 3 and 4 and passes through the axis
of the stepped piston 12. It is shown in FIG. 5 that the two
channel sections 1a and 1¢ of'the main line 1 run transversely
with respect to the longitudinal axis of the stepped piston 12
and transversely with respect to the channel section 15. Fur-
thermore, the arrangement of the adjustable nozzle 4 is
shown. In particular, the second passage opening 34, which is
assigned to the adjusting part 28, is illustrated. Said passage
opening is rotatable—as explained with respect to FIG. 4—in
order thus to be brought to overlap to a greater or lesser extent
with the channel section 15 in order to adjust the flow cross
section of the nozzle 4.

FIG. 6 shows a preferred use example of the pressure-
regulating arrangement according to the disclosure in a
closed hydraulic circuit, of which only the part on the drive
side is shown in FIG. 6. The pressure-regulating arrangement
corresponds to the exemplary embodiment described in the
preceding drawings and has the main line 1, the adjustable
nozzle 4 arranged therein and the pressure-regulating valve 8
which is connected to the latter.
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The hydraulic circuit has a variable displacement pump 36
by which pressure medium can be conveyed into one of two
working lines 38. The variable displacement pump 36 is
driven by an internal combustion engine (not shown),
wherein a feed pump 40, which is designed as a fixed dis-
placement pump, is also driven via a rigid mechanical cou-
pling. During the operation, said feed pump conveys replace-
ment pressure means from a tank 42 via a feed line 44, in
which the nozzle 4 is located, and via in each case one of two
non-return valves 46 into the working line 38 in each case
conducting the low pressure.

The main line 1 of the pressure-regulating arrangement
forms a section of the feed line 44. An adjusting pressure line
48 is connected to the regulating connection A of the pres-
sure-regulating arrangement or of the pressure-regulating
valve 8, said adjusting pressure line supplying a double-
action adjusting cylinder 52 of the variable displacement
pump 36 via a continuously adjustable 4/2-port directional
control valve 50. In this case, the pressure in an adjusting
pressure line 48, which leads to the directional control valve
50, can be limited with the aid of a nozzle (not denoted
specifically) and a pressure cutting-off device 54 which
responds if the high pressure in the one or other working line
38 exceeds a certain value. The pressure level in the feed line
44 downstream of the nozzle 4 and therefore the low pressure
level in one of the working lines 38 is established in a gener-
ally known manner by adjusting a pressure-limiting valve,
which is apparent from FIG. 6 but is not denoted specifically,
to a value within the range of 25 to 30 bar. In the event of a
change in the delivery rate of the fixed displacement pump 40,
the pressure differential changes viathe nozzle 4, i.e. substan-
tially because of a rise in pressure upstream of the nozzle.

The pressure-regulating arrangement with the orifice plate
which is adjustable according to the disclosure or with the
restrictor or nozzle 4 serves in the preferred use example
shown in FIG. 6 for adjusting the variable displacement pump
36 in dependence on the rotational speed, which corresponds
to the rotational speed of the fixed displacement pump 40.

In a departure from the exemplary embodiment shown,
instead of the hexagon socket 32 (compare FIG. 4), an electric
adjusting pinion for rotating the adjusting part 28 and there-
fore for adjusting the nozzle 4 may be provided. The charac-
teristic or the regulating pressure p, can therefore be auto-
matically adjusted during the operation of the pressure-
regulating arrangement according to the disclosure or of the
hydraulic circuit.

In the preceding description of the drawings, the closing
direction should be understood as meaning the direction of
movement of the stepped piston 12, wherein the regulating
connection A is connected to the tank connection T. This
direction is directed upward in FIGS. 3 to 5. The opening
direction should be understood as meaning the direction of
movement of the stepped piston 12, in which the regulating
connection A is connected to the pressure connection 6, as a
result of which the outlet pressure p , is increased. This direc-
tion is directed downward in FIGS. 3 to 5.

A pressure-regulating arrangement is disclosed with a
main line through which a flow can pass from an intake to an
output and in which a nozzle or orifice plate or restrictor is
arranged. Furthermore, the pressure-regulating arrangement
has a pressure-regulating valve, the pressure connection of
which is connected to the main line downstream of the nozzle.
An outlet pressure of a regulating connection is adjustable via
the pressure-regulating valve, for which purpose a valve body
of'the pressure-regulating valve is movable from a basic posi-
tion in an opening direction in order to increase the outlet
pressure. A first pressure which is tapped off from the main
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line upstream of the nozzle acts in the opening direction. The
outlet pressure and a second pressure, which is tapped off
from the main line downstream of the nozzle, act in a closing
direction, which is opposed to the opening direction, in order
to reduce the outlet pressure. In this case, the nozzle or orifice
plate or restrictor is adjustable.

Furthermore, a closed hydraulic circuit is disclosed, said
circuit having a variable displacement pump to which two
working lines are connected, wherein pressure medium can
be conveyed into the two working lines, in each case into the
working line conducting low pressure, via a feed line by a
constant feed pump coupled to the variable displacement
pump. Inthis case, a previously described pressure-regulating
arrangement is provided, the main line of which forms a
section of the feed line, and the outlet connection of which is
connected to an adjusting device of the variable displacement

pump.

What is claimed is:

1. A pressure-regulating arrangement, comprising:

amain line, in which an adjustable nozzle is arranged; and

apressure-regulating valve having a pressure connection, a
tank connection and a regulating outlet, wherein;

the pressure connection is connected to the main line
downstream of the nozzle;

an outlet pressure at the regulating outlet is adjustable
via the pressure-regulating valve;

a valve body of the pressure-regulating valve is acted
upon by a first pressure of the main line upstream of
the nozzle in a direction of connecting the regulating
outlet to the pressure connection and increasing the
outlet pressure, and by the outlet pressure and a sec-
ond pressure of the main line downstream of the
nozzle in a direction of connecting the regulating
outlet to the tank connection and reducing the outlet
pressure,

wherein the valve body is precentered in a basic position
by a spring arrangement, the spring arrangement
including a spring with two end sections which are
movable and in which a pretensioning of the spring is
adjustable;

wherein a connection from the pressure connection to
the regulating outlet is openable in an opening direc-
tion; and

wherein a connection from the regulating outlet to the
tank connection of the pressure-regulating valve is
openable in a closing direction.

2. The pressure-regulating arrangement according to claim
1, wherein:
the valve body is a stepped piston;
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a first control surface, which is acted upon by the first
pressure, and a first control pressure space are formed in
a region of a first end section of the stepped piston;

a second control surface, which is acted upon by the second
pressure, and a second control pressure space are formed
in a region of a second end section of the stepped piston;
and

an annular surface which is acted upon by the outlet pres-
sure is arranged between the first end section and the
second end section.

3. The pressure-regulating arrangement according to claim

2, further comprising a channel section of the main line which
runs approximately parallel to the stepped piston, the channel
section having an end, wherein:

the nozzle is arranged in an approximately right-angled
bend ofthe main line at the end of'the channel section, as
viewed in a direction of flow; and

the nozzle is formed by a first passage opening and a
second passage opening which are movable with respect
to each other.

4. The pressure-regulating arrangement according to claim

3, wherein:

the first passage opening is provided on a housing; and

the second passage opening is formed in a circular cylin-
drical adjusting part which is rotatable about an axis of
rotation which runs approximately at a right angle to the
channel section.

5. The pressure-regulating arrangement according to claim

2, wherein:

the first control surface and the second control surface are
much larger than the annular surface.

6. The pressure-regulating arrangement according to claim

2, wherein:

an outside diameter of the annular surface and diameters of
the first control surface and of the second control surface
are the same size.

7. The pressure-regulating arrangement according to claim

2, wherein:

the second control surface is connected via a longitudinal
bore of the stepped piston to at least one radial bore of
the stepped piston; and

said radial bore is arranged between the first control surface
and the annular surface.

8. The pressure-regulating arrangement according to claim

2, wherein:

the annular surface is surrounded by an outlet pressure
space; and

a tank pressure space which is connected to the tank con-
nection via a tank channel is formed between the second
control pressure space and the outlet pressure space.
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